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METHOD FOR EVALUATING 

STRENGTH AND SHADE OF ACID 

DYES BY DYEING TEST 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 11 November 1975, after the draft finalized by the Dyestuffs Sectional 
Committee had been approved by the Textile Division Council. 

0.2 Acid dyes are marketed in large varieties, different strengths and also 
as mixtures. The method laid down in this standard for determining the 
strength of dyestufPs against a mutually accepted standard would be useful 
for assessing both the strength and the shade of the dyestuffon wool. 

0.3 The method prescribed in this standard is a general method and 
wherever special instructions are given by the manufacturers, these should 
be followed while carrying out the dyeings of the dyestuffs. In order to 
compare the exhaust property of the dyestuff under test and the standard 
dyestufF, it is recommended to carry out the exhaust dyeings. It is 
generally better to use medium shades ( about 1 percent ) as they show any 
variations in strength more clearly than dark shades. Wherever necessary, 
it is advisable to carry out evaluation in deep shades also as recommended 
by the manufacturers ( for example blacks, navy blue, etc ). 

0.4 In reporting the results of a test or analysis made in accordance with 
this standard, if the final value, observed or calculated, is to be rounded 
off, it shall be done in accordance with IS : 2-1960*. 



1. SCOPE 

1.1 This standard prescribes a method for evaluating strength and shade 
of acid dyes ( level-dyeing acid dyes, acid-milling dyes, neutral-dyeing acid 
dyes, 1 : 1 and 2 : 1 metal complex acid dyes ) by dyeing test. 

2. SAMPLING 

2.1 Lot ■ — All the containers of the same dye and of the same concentration 
delivered to a buyer against a despatch note shall constitute a lot. 



*RtiIe's inr roTtnding ofPnnmpriral values ( revised ). 
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2.2 Unless otherwise agreed to between the buyer and the seller, the 
number of containers to be selected at random from a lot shall be as given 
below: 

Lot Size Sample Size 

Up to a 2 

9 to 15 3 

16 to 25 4 

25 and above 5 

2.3 From each container draw small quantities of dye by a suitable 
sampling instrument from at least 3 different parts and mix them 
thoroughly to get a composite sample weighing about 20 g. This shall 
constitute the test sample. 

3. STANDARD DYESTUFF 

3.1 The standard sample of dyestuff against which the strength of dyestuffs 
under test is evaluated shall be as agreed to between the buyer and the 
seller. 

4. QUALITY OF REAGENTS 

4.1 Unless specified otherwise pure chemicals shall be employed in tests 
and distilled water ( see IS : 1070-1960* ) shall be used where the use of 
water as reagent is intended. 

Note — ' Pure chemicals ' shall mean chemicals that do not contain impurities which 
affect the test results. 

5. EVALUATION OF STRENGTH OFBYESTUFF 

5.1 Preliminary Test to Determine Strength — Before dyeing the 
hanks, carry out a preliminary test to determine the approximate strengtli 
of the dyestuff under test as given in 5,1.1, 

5.1.1 Take separately 10 ml of 0*1 percent solutions of the dyestuff under 
test and the standard dyestuff ( see A-4.1 ). Put a spot or streak or pour 
each of the solutions of the dyestuff under test and the standard dyestuff 
on filter paper. Visually, examine the spots. If they are not equal in 
strength, dilute the stronger solution with water to such an extent as to get 
approximate equal strength of dyestuff spotted on filter paper. Calculate 
the approximate strength of the dyestuff under test by the following 
formula: 

Approximate strength ( ^S'^ ) of dyestuff under test =^ --^ 

y n 

where 

Vt = final volume in millilitres of the solution of dyestuff 

under test, and 
Fs = final volume ill millilitres of the solution of the 
standard dyestuff. 



♦Specification for water, distilled quality ( revised ). 
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5.2 Prepare solutions of standard dyestuff and dyestuff under test as given 
mA-4.1. 

5.3 Prepare dyeings of 0*95, I'OO and 1'05 percent depths of shade of the 
standard dyestuff as given in A-4.2.1. 

5.4 Similarly, prepare dyeings of 0*90, 0*95, TOO, 1*05 and TIO percent 
depths of shade of dyestuff under test as given in A-4.2.2. 

5.5 Carry out the dyeings of the fresh hanks in the exhaust liquors of the 
above dyeings by following the procedure given in A-4.3. 

5.6 Assessment — Compare the dyeings of dyestuff under test ( see 5.4 ) 
and standard dyestuff (see 5.3) in north skylight {see Note). Select a 
dyeing of the dyestuff under test which exactly matches with one of the 
dyeings of the standard dyestuff. Note the percentages of the dyeings 
which match exactly. 

Note — Before comparing the dyeingSj they should be spread out properly. The 
dried hanks should be laid side by side in the same plane and oriented in the same 
direction. They should be combed to a uniform thickness to avoid the effects of the 
backing on the appearance. The consistency in strength variation of different dyeings of 
standard dyestuff and the dyestuff under test should be observed. If the strength 
variation between the two consecutive dyeings are not constant, the dyeings should be 
repeated. 

5.7 For Deep Shades — Wherever necessary, evaluation shall also be 
carried out in deep shades on similar lines as for one percent shade, using 
dyeing assistants in accordance with the manufacturers' recommendations. 

6. CALCULATIONS 

6.1 Calculate the strength of the dyestuff under test by the following 
formula: 

S ^ AjB X Sn 

w lie re 

S — strength of dyestuff in percentage, 

A = percentage shade of the standard dyestuff, 

B — percentage shade of the dyestuff under test matching with 

A, and 
Sa = approximate strength of the dyestuff under test as deter- 
mined under 5«1*1. 

7* REPORT 

7.1 The report shall include the following information: 

a) The strength of dyestuff in percent ( see 6.1 ) , 

h) Shade of the dyestuff in comparison with that of the standard 
dyestuff, and 

c) Shade of the exhaust dyeings in comparison with that of the 
exha\ist dyeing of the standard dyestufif 
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APPENDI X A 

( Clauses 5.1.1, 5. 2, 5.3, 5.4 and 5.5 ) 

GENERAL METHOD FOR DYEING OF ACID DYES ON WOOL 

A-1. APPARATUS 

A-1.1 Dye Vessel — porcelain or stainless steel dye vessels. 

A-1.2 Graduated Pipettes — capalVle of measuring correct up to 0*1 ml. 

A-2. DYEING ASSISTANTS 

A.2.1 Water ^ Distilled water ( see IS : 1070-1960* ) shall ])e used in the 

preparation of the dye-bath. 

Note — For rinsing, water having hardness of not more than 50 ppm expressed as 
calcium carbonate m-^y he used. 

A-2*2 Sodium Sulphate ( Calcined ) Solution — 10 percent ( mjv ) ( see 
IS:255-1967t). 

NoTE^ — Quality of sodium sulphate is extremely important. Commercial brands 
may be acidic or alkaline, therefore, they shall be neutralized. 

A-2.3 Acetic Acid Solution — 10 percent ( m/y ) ( see IS : 695-1967J ). 
A-2.4 Formic Acid Solution — 10 percent ( w/y ). 

A-2.5 Sulphuric Acid Solution — 10 percent ( mlv ) ( see IS : 266- 

1961§). 

A-2.6 Ammonium Sulphate- — 10 percent ( w/?' ). 
A-2.7 Ammonium Acetate — 10 percent ( m/v ). 

A-3. PREPARATION OF HANKS FOR DYEING 

A-3.1 A sufficient number of hanks of scoured, 100 percent pure wool 
knitting yarn having no finishing chemical, blueing agent or fluorescent 
brightening agent shall be used. Each hank shall weigh 5*0 dz 0*1 g ( see 

Note). 

Note — If the mass of the hank is not 5*0 ± 0*1 g, then it shall be weighed accu- 
rately and the amount of dyestuff and the chemicals to be taken shall be calculated 
accordingly. 



*Specification for water, distilled quality ( revised ). 
fSpecification for sodium sulphate, anhydrous {first revision ) > 
^^Specification for acetic acid {first revision). 
ISpecificatiion for sulphxiric arid ( retisni ) . 
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A-3.2 Preparation T>f Test Hanks — Treat the required number of 
hanks in warm water ( not higher than 60^G ) for 10 minutes, squeeze 
evenly to contain approximately its own mass of water, cool and enter 
into the dye-bath. 

A-4. PROCEDURE 

A-4.1 Preparation of DyestufiF Solutions 

A-4.1.1 Weigh accurately I'OO g of standard dyestufF. Paste it 
thoroughly with cold water. Add hot water and dissolve the dyestuff. If 
necessary, heat the solution till it becomes clear. Dilute the solution to 

1 000 ml with cold water. 

A-4,1.2 Similarly weigh accurately ^ ^ of dyestuff under 

test ( see 5.1.1 ) and prepare solution following bv the procedure given 
in A-4.M. 

A-4.2 Dyeing ( for 50 ± 0-1 g Hank ) 

A-4.2.1 Pipette out separately 475, 50*0 and 52*5 ml of standard dyestufT 
solution in the dye vessels so as to give 0*95, 1*00 and 1*05 percent depths 
of shade. Add requisite quantity of water deducting the amount of dyeing 
assistant solutions to make the final volume to 300 ml (liquor to material 
ratio 60 : 1 ) . Add requisite quantity of sodium sulphate ( calcined ) 
solution wherever necessary and half the quantites of acid solution or 
acid salt solution depending on the nature of the dyestuff (^see Note 1 ). 
Stir the dye liquor and raise the temperature to 50^C. Enter the wetted 
hanks and turn them frequently so as to obtain level dyeings. Work for 
10 minutes at this temperature. Remove the hank from the dye-bath, 
add second lot of requisite quantity of acid solution or acid salt solution 
and stir well. Enter the hanks into the dye-bath and turn the hanks 
frequently. Slowly raise the temperature of water-bath to boil within 
20 minutes. Continue the dyeing at boil for 45 to 60 minutes {see Note 2 ). 
Remove the hank. If necessary, add weak or strong acid solution ( see 
Note 1 ). After addition, stir the bath and enter the hanks. Continue the 
dyeing further for 15 minutes- At the end of dyeing squeeze the dyed 
hank returning the squeezed out solutions to the respective dye-baths. 
Then rinse the dyed yarn with warm water ( 50 to 60°C ). Dry the hanks 
in oven or in drier at a temperature not exceeding 70^C. 

Note \ — Addition of strong acid, weak acid or acid salt individually or in combi- 
nation should be made with or without sodium sulphate ( calcined ) according to the 
recommendations given below or according to the recommendations of the dyestuff 
manufacturers or by ilie mutual agreement between the buyers and the sellers. 
Recommended quantities of dyeing assistants for mediuin shades ( about 1 percent 
shade ) are given below: 

a) Level dyeing aciddyes- — 5 ml sodium sulphate ( calcined ) solution and 1*75 ml 
sulphuric acid solution or formic acid solution. 
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b) Acid milling dyes and neutral dyeing dyes 

1) 5 ml sodium sulphate (calcined) solution and 0*75 ml acetic acid 
solution. 

If necessary, for exhaustion, add additional amount of 0*75 ml sulphuric 
acid solution or formic apid solution. Continue the dyeing further 
according to the recommended procedure. 

OR 

2) 5 ml sodium sulphate ( calcined ) solution and 3 ml ammonium acetate 
solution or ammonium sulphate solution. 

For exhaustion, add additional amount of I ml acetic acid solution. 

c) 1 : 1 metal complex acid dyes — 5 ml sodium sulphate (calcined) solution and 
4*0 ml sulphuric acid solution. 

d) 2:1 metal complex acid dyes ~ 1*0 ml ammonium sulphate solution. 

Note 2 — During dyeing, water should be added to make up the volume lost by 
evaporation, 

A-4.2,2 Similarly, pipette out separately 45*0, 47'5, 50'0, 52*5 and 
55*0 ml of solution of dyestufF under test in the dye vessels so as to give 
0'90, 0^95, I'OO, i"05 and 1*10 percent depths of shade ( in terms of equi- 
valent standard strength). Dye the hanks by following the method 
given in A-4.2.1 (5^^ Note). 

Note ■ — The dyeings with the solutions of the dyestuffs under test and of the 
standard dyestuff should be done simultaneously in -the same v^ater-bath. 

A-4.3 Exhaust Dyeing — Make up the volumes of the exhaust liquor 
( see A-4.2.1 and A-4,2.2 ) to the original volume ( 300 ml ). Enter the 
fresh wetted hanks in the exhausted dye-baths and continue the dyeing 
for 30 minutes, at boil. Squeeze the hanks, rinse in warm water ( 50 to 
60"C ) and dry. 



INDIAN .STANDARDS 
MKTHODS OF TKST FOR IJYF^ 



■ UiAlMlft 



I \M- 1 WNJ Fmc^MW (bf drtcJFTTi i hfi mn o f l^a^tni^ n F dysAtLirli 

11^62-1961 M^tKfid for Jili^tfTrTilriaiiDTp uf fajiiii™* uf dynluffil 

rhfiniruum fialEi^ 
UW-lflUlFWl Mj-thrid fiar tli^i^mituiliinn' o-f fajtncss of dyntiKfTa 

iruii LiSix! COppiTr 
!iHfiy>|ytM^i Mftiiod for ckirrniiriatfoli oF liiri-iiirili nf wiiirr mi 

wlUi rlLaniLiui Kficlikkridr 
4!i!+4*lllti7 Xfi^l:l»i>ril Ini r-\':i.liinifcin5if jtlFirngih vit IviirLui^'f^sf'-iLi'^ \h" 
44!i!*-i'!W7 Mr^ilaiJil for cleteiiJiin-iilLUii. urislnrnglL uf dirrtt iJyr-Hiiiffj by dyeing Uni 
4Hl-7|-t9fi7 McLh->da ibr deicmiirtatJml uT tifwrnf^di <hf njipbth^sEi {mtTiir erupting 

roinunneiict ) ( srravJiritLrio and v^ohiineirk m-cihoii J 
1472 { Pari I ]4^^' Mrthmla far idcciiificatioji of appl3rj.ii4tri ifbii'^ af dyrt on li-nrrtl^ 

matrriflh: P:irt 1 fkjlloti and othrr rcllulo^ii- ' ■ 
4472 ( Rual 11 )-! WB Mcchadit fbr idem illoit ion t^f ^jnp ■ . ■:■ r lasinq of djTA -in c^iilr 

niifrrinil!!" l^rc I J WiJrtl, ^ilkund olfiKT prnlpLn ftbir- 
4472 ( Pmit til )4EI71 MfiUikIt liif iJrnlJficaLii^n af ^pplfriiii-ni ^i=f rliw^r^ of dyr^ nn 

<Mli[r icsairndi: P.m lO Mpin-Piidrf (51im 
^[H!fl']9eB Mcib>d for evjliuarjun of Mrrnfch and ishadi" sjf ^l:1|llLyH^I 
rfli7il.lll7fl M"'i- -^ |V:jr--fticmiai]cm of aliTngtli { vat cnmCrc-n. j ii^f iiHulnliilizn-rL v-il dyrsLLifFs 
-.^4 7, 1974 ;..; inr rvnlitrilinR- srrmg[]i pnf rr:MMtVf rivr^ ^ clfflilnrmniiiCiiHl tyj^ I 1*^' 

744K-3^l^4 M>-i}>i>il l+ir r-L-.i]ii;;-iinF sHr-Tii^lh ^sM r^jirjjvr dvr^ f mnntM^hlpvlttliriaTifnyl Eypr i 

"S^+J-lL^'j iVJ-ihcid ibr cvjjuiimg MfenRiN ot rrnirini-- ilv-rjs ^ wsnyi -^iilpbinTir [¥[>' ^iv 

dVL"ang Erafe 
■ 8^y-J9.'.j MrisliQd for evaLiayriTi s-trrngili itnd Hlin-rli!^ of acid dy^x by dv'i^ff '-"^i 
r344--]9y"> M^ihod ftPt rvalui^d"i<in ifrr:nffth ^iid ihadc uf cKmm^ dyes bv dviPinj^ leii 
■;fl4Ti-l^"^"i M^UhcHi for r^^nriipitirt^ itrrti^li ol ira^rivr dyr^ ( irirhln-ropyriTnkfyi lyjir by^ 



INDIAN STANDARDS INSTITUTION 

MinflK Bh-uvjn, 9 flshadur Sh^hi Zmf^r Mafg, NEW QEL HI 110002 

Tf^lephQHQ : 2? Of 31 f ^^ linfia y Tol^grarns t MiMfi^k^mu^thn 

Wisrern : Noyt^tv Chainb&rs, Grant Roari 

Eastern : S ChowrniyhiS* AperQach 
Southiirrt : S4 G-enf^jfal PatT*?r^ Raad 

Branch Off hew: 

Fufrh^oker, NurmoharrtBd Shaikh MarQ. Khiifipur 
F Block. Unity BIdg, NarflilmliarsEH Squvre 
Jttaihi No- 90, S^ctw IBA 

&-B~56/5'7 Nam pally Stat ion Road 

117:418 H fiari/ndiiva N^gar 

B.CJ. &ldg I Third Flom ), Gandhi Msidan Erst 





TAlophfjnie 


BOMBAY 40O0O7 


37 97 2B 


CALCUTTA 700072 


23-03 0^ 


MADRAS 600002 


8 37 «1 


AHS^CDABAD 33nt>ni 


5 0^ 91 


BANQALORE I 60002 


2 76fl9 


CNANDIGAI^H 16001B 


2H3 20 


HYDE HAS AD t 00001 


4 57 n 


KANPUn 20aOL5 


S2 72 


PAIN A e00004 


2^6gh 



f^tiftiii 11 CAii^n iPrm, h(*M« oiihi, rndi« 



